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A NEW APPARATUS FOR MEASURING DEEP WATER 
TEMPERATURES 
FRANK A. STROMSTEN 
There has always been a certain fascination in the study of 
things related to great bodies of water. The curiosity to know 
what is going on beneath the turbulent waves when the storm is 
raging and what the conditions are beneath the smooth surface 
when all is quiet has ever challenged our spirit of investigation. 
·what are the environmental conditions of. aquatic life has given 
considerable impetus to the physical and chemical phases of limnol-
ogy. Temperature seems so closely interwoven into the environ-
mental complex that careful and exact rneasurement of this factor 
is one of the first things to be done in any ecological study. 
Benjamin Franklin seems to have been one of the earliest to 
make a scientific study of temperatures related to great bodies of 
water. His interests, however, were more in regard to its value 
in navigation. An American naval officer, W. F. Maury, was one 
of the founders of modern ·oceanography. It was largely through 
his efforts that an international congress was called at Brussels in 
1853 and that the now universal practice of keeping a log-book on 
vessels was established. There are now, therefore, millions of 
temperature records for the surface waters of the seas of all parts 
of the globe. Captain Ellis in 1749 was one of the earliest to 
study the temperature of deeper ,levels. He found that water 
brought to the surface from a depth of 1200 to 1645 meters, near 
the Canary Islands, was 17.2 ° C lower than that at the surface. 
More accurate results were later obtained by using insulated wa-
ter bottles and insulated thermometers .. 
Nearly a century ago some one thought of using a maximum 
and minimum thern1ometer for deep sea temperatures. In 1868 
Casella under the direction of Dr. Miller improved the maximum 
and minimuri1 thermometer so that under certain conditions it 
'gave fairly accurate results. In 1842 a French physicist, Aime, 
introduced the reversing thermometer, which as modified by Ne-
gretti-Zambri and Richter, is the means used at the present time. 
\!Vhen properly corrected and handled this method gives results of 
an accuracy of 1-10 degree centigrade.· Its chief drawback is 
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the labor it takes to raise and fower the instrument for each read-
ing. 
A few years ago an electrical resistance thermometer conne<;:ted 
with a Wheatstone bridge and a telephone receiver introduced in 
place of a galvanometer to serve as the indicator, was used. This 
apparatus Is described in Whipple's "Microscopy of Drinking 
Water" under the name-"Thermophone." It, however, has not 
proven entirely satisfactory. Last year it occurred to the writer 
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that it still might be possible to use the galvanometer as an indi-
cator, and so, in consultation with the physics department of the 
State University and others, the present instrument was devised. 
The instrument was made for the Graduate College of the State 
University by Charles Engelhard, Inc., New York. 
This instrument consists essentially of an Engelhard platinum 
wire resistance thermometer, connected by a three wire waterproof-
ed lead to a Wheatstone bridge and coupler of a special type. This 
in turn is connected with the Engelhard indicator of the type P-I. 
The indicator is provided with a double scale, 0-15 and 12-27 de-
grees centigrade, marked in tenths of a degree. The indicator is 
mounted in a gimbal box to compensate for the motions of the 
boat. The coupler in the bridge box is of the four way type, two 
connecting the scales with the thermometer and two with checking 
coils, one for each scale. The construction of the apparatus seems 
to be rugged and the scales are easily and quickly checked up. 
TEMPERATURE READINGS FOR WEST OKOBOJI LAKE, 1922 
-lf~g:R~ I Aue. 41 AuG. s IAuc.10! Auc.121 Aur .. 1slAuc.16I Auc.171 AuG. 8 
0. I 25.5 23.8 21.82 21.80 22.55 22.8 I 23.1 123.4 
1. 24.5 23.8 21.85 21.80 22.55 22.75123.1 23.25 
2. 24.1 23.8 21.85 21.80 22.50 22.7 23.0 I 23.15 
3. 24.0 23.8 21.89 21.80 22.45 22.7 I 23.o 123.09 
4. 23.5 23.2 21.89 21.80 22.40 22.7 23.0 23.08 
5. 23.2 22.6 21.90 21.80 22.40 22.7 23.0 I 23.06 
6. 23.0 22.2 21.90 21.80 22.40 22.5 23.0 I 23.0 
7. 22.5 21.9 21.90 21.70 22.40 22.4 23.0 I 22.7 
8. 22.3 21.8 21.90 21.70 22.40 22.3 22.35 I 22.22 
9. 22.0 21.6 21.90 21.70 22.40 22.0 22.0 I 22.02 
10. 21.7 21.45 21.60 21.60 22.20 21.8 21.9 121.82 
11. 21.5 21.0 21.38 21.50 21:85 21.65 21. 75 21. 70 
12. 21.0 20.7 21.18 21.25 21.60 21.5 21.6 I 21.60 
13. 20.5 20.3 20.63 20.80 21.00 21.4 I 21.0 120.90 
14. 20.2 19.5 20.23 20.20 20.75 20.8 20.3 20.22 
15. 18.6 18.6 19.66 19.70 20.30 19.5 I 18.9 118.91 
16. 17.7 17.4 18.90 18.80 19.50 17.7 18.2 17 .75 
17. 16.4 16.3 18.62 17.00 18.00 16.8 117.4 116.60 
18. 15.2 15.3 16.10 16.00 16.10 16.10 16.2 15.75 
19. 14.3 14.3 14.42 15.20 15.70 15.oo 115.o I 14.65 
20. 13. 5 13.6 14.00 14.20 14.95 14.10 14.1 I 14.10 
21 13.2 13.1 I B.77 13.50 14.15 13.7 I 13.7 113.70 
22. 13.1 13.0 13.40 13.45 13.40 13.55 I 13.5 13.4 
23. 13.0 12.9 13.15 13.10 I 13.20 13.3 113.25 13.20 
24. 13.0 12.8 13.10 13.00113.15 13.10 13.1 I 13.10 
25. 13.0 12.7 12.85 I 12.98 13.10 12.80 12.9 I 13.oo 
30. I I 12.4 12.56 , 12.80 12.75 12.40 I 12.7 I 
35. I 12.7 I 12.60 I 12.45 12.30 I 12.7 I 
August 4, partly cloudy, air temperature 91 °F; near Fort Dodge Point. 
2:15 P. M. 
August 5, hazy, cool, moderate southeast wind; south part of lake, near 
Pocahontas Point. 8 :00 A. M. 
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August 10, foggy, moderate southeast wind, air temperature 18.3° C. near 
Fort Dodge Point. 8:15 A. M. 
August 12, cloudy, cool, somewhat foggy, moderate southeast by south 
wind, air temperature 19.6° C, lake moderately rough. ·7 :45 A. M. 
August 15, slight wind from west, becoming brisk, clear, air temperature 
32° C. 8 :00 A. M. 
August 16, slight southeast wind, clear, hot, 38° C, lake flat. 9 :00 A. M. 
August 17, clear, hot, 38° C, wind southwest. 7 :45 A. M. 
August 18, calm, threatening rain. 
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